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Abstract of JP 2004323509 (A) 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having high electric 
current efficiency and light-emitting efficiency, 
capable of being driven by a low voltage, having 
excellent driving stability and heat resistance, and 
having stable light-emitting characteristics. ; 
SOLUTION: A new 2,7-diaminonaphthalene 
compound is expressed by general formula (1) 
(R<SP>1</SP>, R<SP>2</SP>, R<SP>3</SP>and 
R<SP>4</SP>are each an aromatic radical which 
may be substituted, or R<SP>1</SP>and 
R<SP>2</SP>are together combined to be formed 
into a ring which may be substituted and 
R<SP>3</SP>and R<SP>4</SP>are together 
combined to be formed into a ring which may be 
substituted, provided that at least one of 
R<SP>1</SP>, R<SP>2</SP>, R<SP>3</SP>, 
R<SP>4</SP>, the ring formed by together 
combining R<SP>1</SP>and R<SP>2</SP>and the 
ring formed by together combining 
R<SP>3</SP>and R<SP>4</SP>is an aromatic 
condensed ring radical which is formed by 
condensing 3 or more rings and may be 
substituted). The organic electroluminescent 
element has a layer containing the 2,7- 
diaminonaphthalene compound. ; COI^YRIGHT: (C) 
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feS^§fe©T'feoT-fcav>„ 40 
[ 0 0 4 8 ] 

R' ~R^ fcfcMt§^#]Ka> R' tR^ h^^^ltR^ tR^ if^m-^ LTjBl^t ?>M. 

a. 7x:::;l/a> hU;l/a, t-7f-;I/a. H'7x^;l/a. xg^;baT-fei.„ 
[ 0 0 4 9 ] 

C © J; 5 ^*f|BJ!(D 2 . 7 -J>'7 5 7 7 ^ b 9 -5 . M^*fk^ftfi> 

If 2 , 7 -i^ \^ ]^ u^iyi-y ^ lyy (B) ^tHfgMRti: LTJitTiDJ; ^ 

So 

[ 0 0 5 0 ] 
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(D) 
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^au)X'm-^n^mmmf^ti^yit^ats.i&-^^?><itK^i^. -m^ (d) nm^n 20 

S*I8J^<D2. 7 -S^75/-t7^' l^>{t:-er!|^3bM#6n5o ft^3. ±iB-)3S5^(II). (C 
) , (III). (D) cf, A r ' j; th* A r Mi , ^^34iz:K, BisS^W LTV^T 
^ffS^a^^-ToflL. ArVfcJ:tfAr'05-5(D'>*<i:fei;&tt. 3«t^± 

[ 0 0 5 2 ] 

. zmmom^mr s.y:^m\^^. c^s^^z, i -v\^Yn^iyi-y ^i^y (B) Kmrn 

B<i K K JS $ -It 5 e: i: j; D , -^^f § c i: A^T^ § 0 
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ip-6> tf\ 2, 7-i>"t:FD4^>"^7:J?b> (B) i:-|gS(IV)T?*-StlS5?#IS7 
S.yt^l : 1 ;l/J:tT-HK7j<SJS^-!i-5o itV^T. # 6 tl fc - ( E ) « ^ tl « 

CtiC^'Os -laS (G) T'«^nS*f§B^'t) 2 , 7 -S>"7 5 Uy-fb^tlA^ff 6 

nSo ;8:fe, -figS(IV)~(VI). (E) . (F) . ( G ) 4" > A r ' ~ A r = . ^ >S? ffi 

iit. mmm^^ Lxi^^r ^\^^^mmm^mto sl, a r ~a r ■feo'>:S:< so 

[ 0 0 5 5 ] 

/Npy c:ne.%mi5gWtJ:SlS?-&§ c }c j; D , -^fig-T 5 i: fc T- t § o 
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Bp-fe. 2. 7 ¥ u^iy-ry (B) i: - K S (V 1 1 ) T « ^ n S S S S 7 5 > 

: 2 cD^ ;bJ;bT-|K7j<S£^-&S. If B n - ffi 5^ (H ) S ^ ti S ff" ^ . -ISS 
(VIII)T■a^ns^ff;K/^^ ^"Xbif^ i: 1 : i © ^ ;V i:b "Z? K ^ -a: § „ t# 6 ti -jlgii^ ( 

Rjt^-^'&^ctKi^y)^ -iss (K) tj^^ns^igB^© 2 . 7 -i^7 ^ y ty ^ uyit 

^it^AMiSnSo **5. -fiSS(VII)~(IX). (H). (J). (K)tti, Ar«~Ar 

» ii. ^'JrlSiLt. ■g|»^*LTt/^TfcfiV^3$«;K»^^-r= fib, A r ~A r " O 30 

[ 0 0 5 8 ] 

T!/^ii2, 7-J>'7 = yf-7^Uy{t;^tl-e£itltf> ±3ZSOj;-5lCLTfi3g?nfc2, 7 
, 7 Kn+5/-^-7> (B) 2«K7 5 y^SJS^-&§ il fclC cfcoTtfP, 

[ 0 0 5 9 ] 

MIB-fiSS ( I ) T'lS^n5*f80.§© 2 . 7 -5^7 5 y •:^7 ^ 40 
THAMSOSS, »*L<{± 500iSaT'fet). iPItiJi^l SOOSfi, iff* 
L<{ilOOOSa-efe§„ COTRIfit^TlilSfcTgA^ffifrSJiA^fet), * fc ±|5g^ 
jg ^ S i: ^ « S fig K H * S Rl tl tt 3b^ * 5 = 

[ 0 0 6 0 ] 

tuia-tts CI) -emtn^^mmco 2 , 7 -i^7B,/i-y^uy{t'^m(Ditf^Li^m 

Wm^^T CO^- 1 (No. l~No. 9 4) K^tif^. dtiSKHSt-SfeOT'li^l'' 
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[ 0 0 7 9 ] 

c (D ^ o rjiifmmo 2 , 7 - v-'y 5 y :^ 7 ^ b yfb^ft^ffii/^T^fig^ 

*%BJ«D#||«WI83te«?lCfe</^T. £102. 7 -i^75y-t7^ 
[ 0 0 8 0 ] 

7 ^? U>'fb^tl*^'#^?tlTt/^T fea< . tfc. 2 i:(±©Jl t C 2 . 7 - 7 5 / 7 
^ Uy{l:^!t^3b^^W*nTV^Tfcg:V^o ii<Dj;?*ii#. e ti 6 © » ^ W ^ n S 2 , 7 

[ 0 0 8 1 ] 

riE?Lii3MJij t%h. 2 oJ^±o«^{ill®tcSLTi.^sp* riiii/<?.y 7 r SJ 

[ 0 0 8 2 ] 

J-:^ T Id , II ffi :Sr # B§ L T . tu 13 - IS S ( I ) T- S $ ti ?> * ?8 HJ! O 2 . 7 - i>' 7 5 / 7 
^ b y ft -&#J^E?L iliiMJil;:^ Wr§±i^^ ^iJic. Wli«^fSJt«?©llft® 5f^ 

[ 0 0 8 3 ] 

111 1 ~ig 3 {i*fg0^<D#a«w^3t^?o«3i^j^^i^«tc^-r»fffiEiT-fe;§ A^ *fs 

W©*^lt^lil)fe«?a, MBISa^^fe^tCll^^nS «>OT{i*V>„ m 1 ~ El 3 :j3 
T. 1 2{tllffi, 3 {iUffi/'^'y 7 r 4 {±iE?Lli3^Ji, Stili^feg. 6 

[ 0 0 8 4 ] 

m^. y 7 ;^ ^ 7 ^' 7 1- ;v A - h ^ ffl 6 n § o # ^ 7, s > ij X X T- ;y 

. 33-° U ^ ^ U b - b . 3}-° U A - - h , .t° U X ;V .ts y ^ H © 5S 01! ^ fig «f Bl O « » 
ffitc®^^i/U:3>K<bKiF*iSttT:^j'X/<?U7tt^5t«-rs:&jS^,i!?*H/^:Sr!SO--D 

S o 

[ 0 0 8 5 ] 

fe©l?feSo il(0llS2«. 7;^5-'>A. Sg, --y>r;b, i>' i=s > 6^ 

^ yj>''^;A*5c!:t>VSfcaxXo^ft^^^ii'©#«»{btl^ 3 "^7 fb fil & i! © 
uVyit^m. A-3J^'>7^ , U (3->< 7 X >) . .t°Utfn- 

.t° U 7- U >^iD»«ttft^^?fe H j; lifigS n§o Ilg2iia^. X^Vy^'UV 

^^p-r § c K cfc D Hffi 2 ^J^^f § d i: feT't 5c MK. W^J-? ^ ffl t/^ T llffi 2 
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^ff^js-r sm^^cji. mmm^ic^ ^mmmmi ±icmm^mmi.rcio . m's.i ±icmm 

ttl«^??§?S*lflJ LTHH 2 ^Jg^-r S <: i: T- 1 S (Appl. Phys. Lett. , 6Q#, 27 

iiH, 1992^) o mmzitmrj::§,Mmti^^rj::^m^mmi.Tmis.-^nrcmmmm^^t^ 

[ 0 0 8 6 ] 

. ll1i2Op?^©TPiaii^5nm»SL<iil0nm7-feD, ±PItta#1 000nm 

S^T'0figLT»ffi 1 ^«feTfe^l/^„ 10 
[ 0 0 8 7 ] 

fflPt^i:^§4L^e<v^ir^;5^)■«S*^tlS„fi^oT. 4. 9-5. 3eVSS(D^:i->{b3j^T 

IgV^:«'^Xi|g^SST g ^^f §#^3b^»S LV^o 20 
[ 0 0 8 8 ] 

[ 0 0 8 9 ] 

% K ^ 5p f4 w T s © }c s =s: X ^wu 4^" - ^ « ^ n ^ )te « ? ^ )te ft T it ij ^ ^ n § 

flajAtf, (s c E) ^mmmmthrmr^^rct^. so 

-f':t >fl::3i-°7">'i^^;l/ = ®{l:llffi (vs.SCE) + 4 . 3 e v 

("Molecular Semiconductors" . Springer-Verlag , 1985^ , 98H) o 

[ 0 0 9 0 ] 

-las (1) r^m-^ n^^^mmcD 2 . 7 -i^^r ^ y -ry ^ uyit-^m^^tsiEjimms 

4 a.. aflT?*£§i/^tiKS^«ffitc j; Dtuf5^ffi2±Kfgfig?ti§o ^ * S (c § if^ 
a. *f§B^02. 7 -v-'T 5 7:^7 by-fb^%^Jgi«tC?gf5IL. ^ ^ g j; D C tl 

[ 0 0 9 1 ] 

p.ti«o sEiimmm iK^ib^^'^-^ y^-mmmtf^^^-^tiEjL^m&tiU&T-r^oT:. 

[ 0 0 9 2 ] 

m^mmmK^^m^Kit. *^b^o2, 7 -t^r 3. y -ry uyit-^m^mmhtoi 

1 0 " " P a ggfcST-SmLfcft. ;l/'y>ts%ABilbT 2 , 7 - 7 5 7 •:^ 7 50 
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[ 0 0 9 3 ] 

5 ^^^^W LTl/^T ^t/^o lEILIiSIl 4 tea, 7 ^^f^ tLX. ^» 

y >M#ft*5j;r;g^:t-^>v~7xy >Mai{* 5 -295361^ . 7^-i^>Si 

( It M ¥ 5 -331 458^i^ fg) 0" ~1 OM*%©»aT'F-:/LT^ 7U-4^-V 

A^T'tSo *5i|B^©2, 7 5 /■?-7 ^ U^fc^tlA^Wf ^nfcfttt* 

[ 0 0 9 4 ] 

C d^tt^IEILIiJMttWSi: LTti, fiJIJ^lf. .l.l-trx (4-i;-p-h U;b75y 7x:^ 
S/^D^4^-9->^ 4.4'-ex [N- (l-t7^;l/) -N-7i-;b75y] k:" 7 x n ;b ft 
«?n§2fBJ;(±©3|ft75>^$?^2{iJ-:^±0||^^S;K^A^g*®?lcB^Lfc^» 
m7S.y (Wm^ 5 -- 23468m {i^m) ^ h U 7 x:=.;l/-<>'-tf yo^Wft-e7,^?-/';-X h 
«3fi%*-r h U 7 5 > (*S#ffF^ 4,923,774^) , N , N' 7 x :i -N , N' - E' X 

(3->< f-;l/7 X e-7xn;l/-4.4'-i>'7 5 \£ U =■ )l SiC^ 'J 7 / 

^mmmLfcit-^m. jvmm^^t ?>mmmi^T 4 - 29085i#i.^fg) 

. i'ty Jiymr'^mm3m7 ^y=L-y h^m^^Ltc^CD (^F^¥ 4 - 304466^^|g) 

, 7.^-;^-7.hm^mmh V 7 zy (itra^ 4 -soaeBs^^^^) . y )V:tuymT sm 
7 ^y^mmhtc^cD iwm¥ 5 -254^3^'J^m) . h v 7 ^yit-^^ 5 -23945 

5^{i>m) s X i>" k° U i>" ;b 7 5 7 H' 7 X ;b , N , N , N- h U 7 x 7 5 ^ M ¥ f* (^fM 
¥ 6 - 1972^4^^) , 7 X 7 ^■9-i>->SiS^*t-S3?S:Ki>~7 5 > (# ffi ¥ 7 - 138562-^ 

'j>m) . P7 z y 7 x=-jiy :Li-y h V i^ymmw c^mv i -zsinm^^m) . ^^^^ 

yit^% (*H#ttm 4,950.950^i.^$g) , yy-r^ymmW (fflil¥ 6 - 49079^1 i.^$S) 
. t^7.y 7 ^ymmW (#!¥ 6 - 25659#i^|g) if ^ 6 tl i. o Ctl 6 © -B" % }± 

[ 0 0 9 5 ] 

lE^mmm 4cfi©*^B^©2. 7-i^75/-:>-7^W>ft:^^^<0$W«aKJi4'50« 
«%J^±T'fe§i:t*<jffSL<. 80M«%J.)^±T'*S<ii;5b^j;?)if$H/^„ 

[ 0 0 9 6 ] 

IEILifcl3^«4©Iiffa, am5nmJ-;^±, ilfSL<aiOninl:i±T'feD, tfc a#3 
[ 0 0 9 7 ] 

«#^#^6nfc«SP^lci3V^T, llS2A^e,aA^tiTiE?Li!i31S4;&@li-r§iE?Lt 

fc a It ? * ?ii * a < 11 Se^ 1" ?! c i: -r- ^ s t CD s c 1 iij. s T s i) o w.\zm%.it^m 

[ 0 0 9 8 ] 

^7 U >©7;b5n7Alg{*^if CD^gftft^iit Hg 59-194393^ fg ) . 

Sx-^^'V'LhJ^^y U >Oigf*{k^tl (# 19 ¥6-322362^ ^^|g) . X X U ;V > € > R 
»ft ( #F^T¥ 1-245087^ 2-222484^ d.^ IS) , tT X X ^ U 7 U - U :/ K « f* (# 
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M¥ 2-247278^ ^i^$S) . (2- h K n 5/ 7 x :n ;l/ >/ 7 V^- ;l/ © ^ M il {* (#IS¥8- 

myemMn^t. m-M it m^mmmic^<o lEjimmm 4 ±it mm •^h:§>o 

[ 0 0 9 9 ] 

:/f§uil (J.Appl.Phys..65#,3610H,1989i^) ^ AMf tl T 5 o C © F - kf > # 

-if^ymmw. -^y/^^^^yT-ymmw. T-^-^y^/i't^'^yy^ymif^mw^H 

So 

[0100] 

±13© F-:/ffl®^fe*tt^t fc, ^^7. FMPUOSCT. U~-9-mn, 8#. 694M. 
803M, 958M (1980^) :PI9#. 85M (198l¥) . ?nj ^ $ tl T § M « * if * > 
?g)tSffl©F-:/#^i:bTMffl-r5Ci;*^T't§o 
[0101] 

iic^^T t^sri^^^^jb^* »3 . 1 omm%^m^^ tmmm^ii^m^. ^y^^mcoi&TK 

[0102] 

[01 03] 

[0104] 

■Stl^t-XhUntLXm^^LfctiniDi^K. 4. 4'-N, N' - v''A;P^^V'-;Pti'7 X 

- ;b * i! © * ;b / V/ - ;b S » f* ( W O O O / 7 0 6 5 5 ^ IB ) . F U X ( 8 - t: F n 
^S^4^yU>')7;I/5-'i7A(USP 6, 303, 238-^:^^ IB )^ 2, 2', 2' ' 

- (1. 3, 5 --^y-tf > F U F 'J X [ 1 -7xc::;U- 1 H--<>'X-1' 
(Appl.Phys. Lett. .78#. 1622:^.2001) ^ 4^ U t? — ;l/ * ;b V— ;I/ (?tlB 2 0 0 1 - 2 5 
7 0 7 6 ^1^18) IIA^^lf &nSc 

[0105] 

^ 6 (i:*fgHJ!©ff^«W?87t*?t*5ltS5g^Jl 5 a. F«ii^*3 J;tfP3ttt F-^'^ 
>Fi:ftfc. lu3£©^7^fe«^-&* LT v^T i v^o 
[0106] 

fiTtJi 5 F-/^> F LT#w$tis^ii&jisg#©a{±. 0. imm%&.±tsm 
SL<. t fc 3 0 a«%Ji(T*^»s Li/^o dca^ij-io. 1 mm%mmxiim^<Dm^mm 

^±^c«#T^*(/^«#A^feD^ 3 0««%;&a^Si:««^R^g^^:|l±A^■2»«^^5g^ 

•ri.^©aii-etis?s^tA^'e^> ^?t^*©{gTtts§ RitittA^^So 

[0107] 



(35) 



JP 2004-323509 A 2004. 11. 18 



. mm^&mcomit. o. o 5 ««%j.x±5b^i!?s t < , 0. 0 5 ««%«±a^cJ: l 

[0108] 

fS7lfiii5€)MP{i. am3nmt^±, iff^L<{i5ninJ-:i±Tfe»3. *fc ji#2 0 0 n 
m«T. * L < {± 1 0 0 n mJ-:iTT'S 5o 
[0109] 

ffl e. n § o 

humi^ K-r/f Si^-r So 

[Olio] 

gs iP ^IJ ?S iP L ?g » L fc ^ flf ?S ^ 11 @ L . X k° y 3 - h a H © 7? a t i D IE ?L i|i M 
» 4 ± t m * L . 12 ^ L T M 7t » 5 }g J5g -r S o / W > ^" - © i; L T ii , .t° U A - ^> 
-h. 4-°U7Ub-h. 4-° U x7,-r;b^>b^^tf 6tiSo > ^" - If Ig ?S iP « ^ 1/^ 

lEjL/m^mmm^i&T-^'&^cov. '>*v^^7b^ss l < . a^n^tji 5 cticd^**!? 5 20 

0 a«%«T*^»=S LV^o 
[0111] 

TSf^Lfelt. «-^©;l/^y3}^'*|5lH#tJ]P,^LT.tx7> )l y t \^ 

[0112] 

±IH§F-^'^>hA'«fl3fell54'tcF-:/^nS»-a-, ^JteBSOMff^^l^itcfc'V^TJil- 

K F-:/^nTv^TfeS< , M»:^iR]icfc'i^TiiS:9-?!iA^feo T fe<it>*v^„ fiaj^a, ie so 

?L«jMP 4 iJcD^ffiafi^tO^^ F-:/Lfc 13 , MlC. mm 7 M O nW^^K (O ^ ¥ ~ f L 
[0113] 

[0114] 

mm 2 iz mm i n :b un^ mr.^ ?> c t ti^sj & S: < m^^'A n o icit . 

M it © ffi 5b'«^ »f p. n 5 o 

[0115] 

[0116] 
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7 T ■ 3-K Jlt/^ 6 tiS thXlt. mm 2 t (D =1 y ^ h & < 

LTa 300°Ci:^±. 7 g t LX li\00°C l:A±ifm^-^ tl^ o MIC. -Y :t ft X y ^ ;l/ 
[0 117] 

63-295695-H;^^) , U 7 - U ^ ( Appl .Phys . Lett . , 64# , 12451,1994^) . U ^ ;t 
7 X >' (Optical Materials, 9#, 125H, 1998#) ^(D-^mit'Br^'P . 
^-yB: (Synth. Met. .91#, 73H, 1997^) . ^"^i- ^ l^Mitm . x - A ^ fb > 
y7'ymitmm(D^mmit^ (J.Phys.D,29#, 275OH. 1996¥) *^^^*tlTV^?. 

[01 18] 

1 1-251067^ # HI 2000-159221^ IB H) ^WrM7 

T*§1 (#li¥l 1-1 35262^^^. #|g¥l l-283750^^fB. 
000-36390^4^|g> i|tM 2000-150168^^fg, #^¥2001-22 
3 0 8 4^'Jkm. *3c};rfW09 7/3 3 1 9 3^i^^S:H) . t fc it V ^ ^ y 3i y m (D 
»«ftjHUv-^$ty» (#IS¥ 10-9 2 5 8 4#i.^$B) *Hfe*tf6tli.7b^ dtiS 

[0119] 
[0120] 

(Om-^Klt. ^e.lC, ^J?S-^ll?lf-A^«S, 7^5 C V D^Tb^ffl 1/^6 tl§o 

[0121] 

t(±©^fc LT}^^* nSHIi/^'V 77M30^P{i. <g^i-?{b^tl^ffil^TJg^^?n 
S^-a-, TPIfiJi^ 3 n m, iif t t < }i 1 0 n mSiiET'fe D , iPIttS^ 1 0 0 nm, » 
*L<{i5 OnmSST'feSo tfc:]«^?{b^!|^%fflV^Tfl5Bg^n§l^g/^y77)I30 
liJ¥©TPSfia#5nm, »*t<.{ilOnmSST'fe?), ±|5iaa#1 0 0 0 nm\ » 
SL<{i 5 0 0 nmgffiT'feSo 
[0122],. 

[0123] 

T S d t A^' i2> ^ § o 
[0124] 

HO} ^ ^ r^mi'^^mfctum tLx it. v u y v y(D7 )V ^ j^i^wr^ e 

(OmWit^'m (#1109 59-194393^^^18) , 1 0- 1 F a ^ > V' [h] 4^ / U > O H ^ 
tl. :i-4^-9-i>'7 7~-;l/if S/'X5^U ;be7 x^;l/BI»f*. iyu-;immW. 3-^fclt 

5-\^¥ti^i^y^t^y^itit^^. > X 4^ +)- 7'- ft^ ti ^ > 79^ 7 V-;^^! 
Wit-^m. F u x-^yxV 5 ^7'J ;b-<:/-if y (JlsH!itfFm5.645.948^) . ^y^^'y-'j 
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y{t^m ( !|t H¥ 6-2071 69^ . -7 ^-fyyxi^yymm-W (# IB ¥5-331 459^ IS) 

, 2-t->^g^;y-9,10-N,N'-J?i/7y7:/ + nS 7j<^ # S K <b U n 

[0125] 

n^m'-mm^ 0^mW\t. iim5nmt:^±. »*L<{ilOninW±t?fet)v *fcjlS2 
OOnmJ-;(T>»$b<tilOOnmL:^TT-fe§o 
[0126] 

[0127] 10 

MIC, ^ffi7iiEi. 2 ©fgJteli 5 i:©^®, tfc{3:^®7 i:0 3Olt?iii|MJi6 i:© 
^ffitc, LiF, MgFz. I. \ ^ Qts-Zo^mmmmW CMffCl-Snm) ^ffiAf^ 
fe. «?©?ai^«:tR]±?-<*5Wa*:^?ST'fe§ (Appl.Phys.Lett.,70.#, 152H. 1997^ 

; 10-74586#d^^ ; IEEE Trans. Electron. Devices, 44#. 1245H, 1997^) o 

[0128] 

S LTV^T t^fil/^o M^tfs fl7t»T-f?*S^L=S:A^ofcIEILA^'PfiSiJ-\3l»3ffiltS<^^PI 

. il 1 i: }iji©«3i. »«± 1 fcltffi 7 . fljfe» 5 . iE?Li|i3M)i 4 . 2 ©Hit 20 

[0 1 29] 

[0130] 

£D2. 7 -i^75y-?-7^ J: « iilE ^ ^ ^3 J; tf 5S 3fe ^ 

[0131] 

**3, *?|0j! t11i,M12-iaS ( I ) -?-«^ti;5 2 , 7 -S>"7 5 7 7 ^ l^yfb^t^a 

[*ffl<?ll] 

[0132] 40 

[0133] 
^fitPJ 1 : ^!l3^^■^b^t) ( 1 ) 

i:^T©«3i^fc^R-r*l8WO 2 . 7-i^75yi-7^?^^^fl:^!i (0IJ^{b^tl ( 1 ) : 
^-l«3No. 1 (Dfb^ft) Lfco 
[0134] 
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[ft 1 3] 




'2 N 
tetraglyme h,C^ CO Orn 



[0136] 30 
2, 7 Kp4^S^':^7^' Uyi6.3g(0.102niol), p - h ;l/ -< > 27 . 3g(0. 245niol) , 

43 J;t>"3 '^7*1.3g(0.005mol)fc-r h^xf-by^ri; 3 - ;b 5; ;bx - x ;1/ 4mL^ iP ^ . 
^*»HMT^ 165°CT-5.5^HSJS^-<irfco K^S^7^^ g tc x ^ / - ;H50mL^ iP 

« IS ii 27 . 5g (0 . 081 mo 1 , IK ^ 80%) ^ # o 
[0137] 

2) N. N" -ex ( 4 - i-;b) -N. N' - i^* ( 9 - 7 x ■:^ > h U 71/ ) 

-2, 7 -i^7 5 / ±7 l^XD^fiK 
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[fh 1 5] 




H 

N. 



H 

.N. 



CH3 CH3 



10 



tetraglyme 
200 *C, 8 h 



Cu, K2CO3 




[0138] 



N, N' -ex ( 4 - ^ g^;!/^ X -2. 7 - 7 5, 7 -f 7 b > 6 . 40g(0. 019iiiol 20 

), 9 -3- K7xf-> h P>16.0g(0.042mol). fli 2 . 4g(0 . 038mol) *3 J; tf ^ * U ^7 A 7 . 

8g(0.057mol)K f- h -7 xf- U y if U 3 — g^;l/X-x ;l/30iL^iP;^ , g*T, 200°C 

T'SBf Pa^jS^-yrfc, SJSIITfi, SiSif }c X h t K D 7 5 > (THF) 1 50iiiL* iP ^ ^ 

m t) ^ zfi gij L fc o it ffi # I: n s T H F ^ a E ® i L m . ^ ^ - m^ntt: 

D ?Lafeiii&*7.54g(0.011iiiol.lK*58%)^»/'c:„ 
[01 39] 

7>«t^Bi«:*^c^i^{b^ti (1) X'^?> c t^mmLtco «fc. -b-r n-«?a©D s c - 

2 0tc4:t)^M»i^3^«Taa^LfcilC:5, T g « 152°C i: ffi « % L fc „ Hi « Iffi l/^ # ^ 
H tt © fc J6 tiS ^ ^ o fc o 
[0140] 

mMM^T ^ ^mWO ' H-NMR (CDCI3 .270MHz) f - ^ K o 

8.69 (d, 2H, J=9.3) 
8.66 (d, 2H, J=9.3) 

8.06 (dd, 2H, J=8.2, 0.9) 

7.70 (dd, 2H, J=7.7, 1.6) 

7.62 (dd. 2H. J=6.9. 1.6) 40 
7.60-7.49 (m, 6H) 

7.55 (s, 2H) 

7.43 (ddd, 2H, 7.2, 6.9, 0.9) 
7.13 (dd, 2H, J=8.9. 2.0) 
7.02-6.99 (m. 8H) 
6.89 (d, 2H, J=2.0) 
2.26 (s, 6H) 
[0141] 

mmm 2 : m^it-^m on o-^^ 

j-xT©«3i^fcs-r*^0.B© 2 . 7 -i:>7 ^ / i-y ^ uyit-^^ am^.it'^m (9 I) so 
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:«-l<DNo. 9 1 Lfco 
[ft 1 6] 




[0142] 

1) 2, 7 -ex ( h U 7;l/:4-n>{g=-;l/X;l/3^-;l/:^4^S^) •:^ 7 ^ b > O B-fiK 
[{b 1 7 ] 



HO. 



(CF3S02)2 O TfO 



CH2CI2, EtgN 

0 °C-»rt, 4.5 h 



.OTf 



[0143] 

2. 7 -5^t: FO + ^'•:^7 P^ll.Sg (0.074mol) tg ft: 9=- b ^ 300inL*3 <J: h U x 
f-;l/7 5 >50inL*iPx.. S*T. 0°Ct?tf]Lfuo ?^ T P - h S H tR h U 7 :t P X ;l/ 
4^ y^50.0g(0.177mol):&2Hf A^lj-Tinx.fcti. 2Bf P^l A^t T ^ ?S S 7? # S b . SrST-SO 



(0.056mol,lR^75%)*t#fco 
[0144] 

2) 2,. 7 -ex (N -*;b>'^ VU 7 tSf U y <D 

[fb 1 8 ] 




Pd2(dba)3/dppf 

KgCOg 

xylene 
120°C,8h 




[0145] 

2, 7-li'X ( h U 7;l':t a ^;l'X;l/*-;b:t4^'>) ±7^by3.50g (O.OOSSmol) 50 
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. * ;l/ A V — ;b3.31g (O.OigSmol), U A6.48g (0 . 0469niol) K 4^ i/ b > SOniL^ 

7i. mmT. 80°c tsJiLfctt, hux (.'J-^y%:^^) y'yr^vy) Vf%^^J'^h (o) 

0.17g(0.00016iiiol) il 1 . 1* -ex x:::;l'*;X7 ^' y ) 7 x P -fe > 0 . 36g(0 . 00065 

mo 1) 6 P ffl L Sft O ^ b y ?§ S 1 OmL^g 5^ H *^ T iP X fc o 1 20°C 7? 8B# P^i S j£ ? ^i: 
felt. SSlti^Sfi. ?IlfLfc„ ^ D D J:tf7j<^iB^. lif tB L, WSIJi 

^7^-- (Slfl?i« : h ;l/xy = 4 / 1 ) icioTilifiL. / 

T § c ii c!; D efe©*0.85g 
(0.0019inol,lK$22%)/b^# 6 tlfco 

[0146] 10 

ifm^si'c^m (9 1) T'feS d il^?8i!Lfco Sfc, ■lrt'n-S?a»D S C - 2 0 K j; 
D S^S^^^WiJ^ Lfc i: il 5^ T g {i93°CT'fe 0 , il!J^ICti 250^T'fe ^ fco 
[0147] 

KSfe©*©' H-NMR (CDCI3, 270MHz) x - * J-;( T ^ "T o 
8.20 (d, 2H, J=8.5) 
8.19 (dd, 4H, J=8.0, 1.5) 
8.12 (d, 2H, J=1.9) 
7.79 (dd. 2H. J=8.5. 1.9) 

7.53 (dd, 4H, J=8.0. 1.5) 20 
7.45 (ddd, 4H. 8.0. 7.6. 1.5) 
7.33 (ddd. 4H. 8.0. 7.6, 1.5) 
[0148] 

%mm 3 : m7rs{Y.^m c i ) ©«M{b¥« • '^%^mm%. 

^X'i7A0. lM©^fkp<g^b>-/t?S4'T. #ffl«Si:LTBAS®GCE. «1tShb 
T P t 15, #F,P,11S i: LT A g S^ilt/^T. ^iS^ft^ti ( 1 ) ©^t^ U ^7 h 
U-^SiJSLfctilS^ K{bM7T«li{i0.83V vs. S C E -eS . ^««#f85t^^ OIE 
?Lfi3SH*Ji|i^i: tT®g*^I^a^Lfc„ ft33, ffi{kji7c«fi[}ii*i1i«!iKi; LT7xD-fe> 

/-7 :su\2^-t> h^^\i^Xmm\.fc, 30 
[0149] 

tfc, *S^«-r§ci:Jcj;t)fii4liLfc0iJ^{b^!|^ (1) a^n^W^ ay >{ y M ^ y 
V ^ )\^^mmV^^ (ft) «©^^S«?^*)tSB (AC-1) SrlV^TiJ^bfci; (1 5. 
5.07eVT-fe *^«Wfg^«?(DIE?LM5^)l«f^ilLT3ig^ft^Sbfuo 
[0150] 

%fc. C (D5»«MS©nItIg|553-<D?aiRX-?i' h;]/^i!l^Lfc:|g«^ia 4 tC^-To 0 4 

[0151] 
J:hiKW 1 : ibSft-^tl ( L) 

2, 7-i^t;F04^5^-5H7^Uy(Dj-^tit)ti:2, 6-i'l:^•D4^S/•:^7rS^^>'%ffiV^fc 40 
ffiJi^ *ffi0!ll i: lll1i©:&?ST'> TiBSjtST'«*nSJ:biK{t^ft (L) >&^figLfco 
[0152] 
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[ fb 1 9 ] 




CH3 

(L) 



[0153] 

ccDitmit^m ( L ) Koi/^T, mmm 3 tmm(Diomr^-^^ u ^ i^t^ji^^^y^ hv- 20 
^m^Lrctc6. it{b3i7t«ffi{io.5ivvs-. s c E T'«o fco mitm7tm&.itfy 

K s f a D T- D V M 14 -3 T ^ fb -a- ( 1 ) ck I? s €) $> o o 

[0154] 

mmm 4 : wsfb^ti en ^aii Lfc^ii«i^rf§)^*?of^ia 

[0155] 

vX»«±Kl' ys^'i? A • 7.Xmitm ( I T O). MH^WWM^lZOnniiia Lfc O ( 30 
[0156] 

:kic. HS^^-y 7 tH 3 t LTTIH^ig©^S;^s>'7 5 U x-x;V ( P - 1 ) 

(■«Ti§^''?« 25,300 ; XK^SSnrC) fc' <t tF C O ( P - 1 ) KML 1 0mM% 
(DTmit-^m (P-2) ^Tf3Ci^#T'. ±IH5S'^X««±t7. If >:3- h Lfco 
[0157] 40 
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(p-1) 




[0159] 



g m # ^ X 

20 [mg/ml] 
2[ing/il] 
1500 [rpm] 
30 [#] 
100°CT'1.5[f 



( P - 1 ) I 

( p - 2 ) mm: 

[0160] 
[0161] 

(DmMf^^mm^t°y:fKJ;:<on^rcm. S«l*I®XSi[A^"2X lO-'^Torr (*tl2.7x lO-'Pa 
[0162] 
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lO-'Pa) ^«5$ao.l~0.17nin/# (¥ i^l 0 . ISnin/ # ) T'M)P40nin©iETLiSl5M)l 4 ^ . 
[0163] 

mytm 5 (DuntLx . &.T(omi&^ cq-u ^.to-' (q-2) t^-rz;!/ 

Sri-J' A(D 8 - t: FD4^'>4^y U yfl^*: (AlCCo Hg NO);, ) i tf C545T* H B# ^« L 
/Co 7 ;b 5 ~ "i^ A O '8 - t: F n 4^ 5/ 4^ 7 U > Sg f* 5t f C545T© fj ^ 0 . 8M « % * S 
J; 5 K L fc o 

[0164] 

[ft 2 2] 




(Q-1) 




(Q-2) 



[0166] 

C Oa|«BttDX-^fifi0.7X lO'^Torr ( » 0 . 9 X 1 0' * Pa) . T )l 5. - ^ (D 8 - tl FD^ 
'>4^y U ySgf*O^«3aati0.15nm/#. C545TtD^«3lJg}*0.0012nm/#T-. MPSOnin© 

[0167] 

-1) ^iEji$^mm 4 tmmicLrmmhs c(om(OT)V5.=.^L.co8--^\^vi^-y^y 

U >^#M«0f ® K^aiiO.ex 10~ ^ Torr (I^O.BX 10" " Pa) , ^«3ig 0.2nin/# T' 
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[0168] 
[0169] 

ecu. m^m^Ma 6 ^i:-(Dmm^n-orcm7-^--&mmM^mmmmp^^^±m^K 

mWL. ^SJiff^JjgHf IB]«tC LTSBl*lOKSS5b^2.5X lO'^Torr (litis. 2X 10"''Pa) « 
T K * § $ T ^ L fc o 

[0170] 10 

^v^T, mmi tLx. y-^itvi'^i. (L i F) yv'y^f-- h^m^^r . mm 

iSigO.Glnm/©, ^^aS-SxlO" « Torr (Si?l7.5X10- " Pa) T'^«LT, O.SnmCDfiP 
mvr. ^«3lffi0.5nni/#, ^SSlXlQ" ^ Torr (^1.3X10" ^ Pa) T* HJ* 80nin© 7 

[0171] 

fiti 250niA/cin^ (OMm^ MX' (D U . fi J* * ti lOGcd/ m ' TcD«, ff « / « ?SSt If S - 20 
«5tffig#tt©ffit^, «ff aiOOcd/m' T'©fit^:&>^^-ro tfc, «-3^c:^3V^T. IS 

[0172] 

2 ics^T J; 9 til. m^^it^'^ (1) ^^tyiE?L«3MJiiOffiffltc ck D . lEttHE^ffi 

[0173] 

tbiiws : irbiisft^ti (L) ^mmLrc^mnn¥^iftm^(Difm 

it^mr^^it^it-^m (L) J&ffll^fcC ^JW^Ji, ^fflfiaj 4 i:|5i1it LT*««W^)t 30 
[0174] 

i:mm4 : tblSfk^tl (A- 3) LfcW««^^)t«?©{tffi 

lEJimmSAcoUntLrmmit'^m (U ©f-^t^t)^;:. MfH4.4' -ex[N- (1 
-i-y^)]y) - N- 7i-;V75y]e'7x:^;V (A-3) ^fflV^fcCfcJ-X^ti. 

* S - 3 t;: ^ -r o 

[0175] 

11-2. a- 3 ic^-r <fc 5 tc. J:b«M3. 4 -eft® L/c:«?©fl7fea*{i*M^J 4 T?ft 
[0176] 
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m-2 











IE 




[cd/m^] 


[Im/W] 


[cd/A] 


[V] 




38370 


11.6 


12.6 


3.5 




23180 


4.2 


6.9 


5.1 


itmm4 


28180 


9.0 


10.1 


3.6 



[0177] 
CIS 1 8 ] 

ft-3 





[h] 




150 




90 



[0178] 

fl t © T § „ 
[ 0 ffi © ffi * ^j: Si ] 
[0179] 

[0 1 ] *^BJ©#il«^lg)te«?tD^fit©J^^®-0!l%S^LfcmSW»f®Bll?$§. 

[l!2]*5S0.iO:t^«Wlg)t*?O^l!Off^ilOS(J«DP=&^Lfc«Sfi^iTffiH-efe§o 

[04] ^ftlW3fe<fctfH:Kf(l2JCTfflSLfCs ^KtSS<OKl|XX'^^>h;bg^i'-hT:-fe 

[0180] 

1 «S 

2 I^S 

3 l^ffi/'5';;7 7» 

4 lE^mmm 

5 fi^feS 

6 ^?f|3i)i 

7 ^ffi 
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[03] 
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(SDlnt.Cl.^ F I 



CO 7D 


215/46 


CO 7D 


CO 7D 


217/22 


CO 7D 


CO 7D 


219/06 ■ 


CO 7D 


C 0 7 D 


219/14 


CO 7D 


CO 7D 


221/10 


CO 7D 


C 0 7 D 


223/24 


CO 7D 


C07D 


241/48 


CO 7D 


C07D 


265/38 


C07D 


C07D 


279/26 


C07D 


C0-7D 


295/12 


C07D 


C 0 7D 


307/91 


CO 7D 


C 0 7D 


333/36 


CO 7D 


CO 7D 


333/54 


C 0 7 D 


CO 7D 


471/04 


C 0 7 D 


CO 9K 


11/06 


C 0 9 K 


HO 5 B 


33/14 


HO 5 B 


HO 5B 


33/22 


HO 5B 



215/46 4 C 0 3 7 

217/22 4 C055 

219/06 4 C 0 5 6 

219/14 4 C 0 6 5 

221/10 4 C 0 6 9 

223/24 4 C 2 0 4 

241/48 4 H 0 0 6 

265/38 
279/26 

295/12 Z 

307/91 

333/36 

333/54 

471/04 1 1 2 T 
11/06 6 9 0 
33/14 A 
33/22 D 



»«J I l!S«Mm »«Kfl*>fflHI 1 0 0 0 S* ^^miEMit^m^mWM^'^ > ^ -1*1 



F 3K007 AB03 


AB04 


AB06 


ABll 


AB14 


DB03 


FAOl 




4C023 GAOl 
















4C031 LA05 
















4C034 DUOO 
















4C036 AA02 


AA14 














4C037 SA05 
















4C055 AAOl 


BAOl 


BA02 


BA52 


BB04 


BBIO 


CAOl 


CA02 


DAOl 


DA52 


DBIO 












4C056 AA02 


ABOl 


AC03 


ADOS 


AE04 


ED03 






4C065 AA04 


AA18 


BB09 


CC09 


DD02 


EE02 


HHOl 


JJOl 


PPIO 
















4C069 AC07 
















4C204 CB25 


DBOl 


EBOl 


FB08 


FB16 


GBOl 


GB07 


GB32 


4H006 AAOl 


AA03 


AB91 


AB92 











) 



